Introduction. The purpose of the study is to present the forms of rehabilitation used in chronic obstructive pulmonary disease (CoPd) in various centres. Widespread occurrence of CoPd, significant disability, high treatment costs, permanently increasing and more profound knowledge about the pathogenesis and course of CoPd lead to a comprehensive study of respiratory rehabilitation and physical therapy of the disease. Methods. The selected databases were Cochrane Library, Medline, PubMed, Embase. Clinical trials were analysed from the ClinicalTrials.gov database. The search was performed on July 20, 2017, with the following search terms: 'CoPd,' 'CoPd exercises,' CoPd rehabilitation,' 'CoPd physical activity,' 'CoPd physical therapy.' Results. The share of the research on exercises for CoPd cases amounts to 20% of the total number of publications (1984 references). The largest number of CoPd studies proved to come from the PubMed database. in 2012, this number made up 3588 entries (135% increase over the previous 10 years). Conclusions. in evidence-based medicine databases, in the total number of the published research results pertaining to CoPd, the proportion of studies on rehabilitation makes up 9.8-15.95%, and that of physical therapy constitutes 3.8-11.5%. Taking into consideration the conclusions of systematic reviews with reference to the key role of rehabilitation and physical therapy in the CoPd patients' treatment, close attention should be focused currently on the identification of indispensable components of respiratory rehabilitation and the evaluation of its efficacy. Citation: Tymruk-Skoropad K, Tsizh L, Vynogradskyi B, Pavlova i. Physical therapy in chronic obstructive pulmonary disease (analysis of the evidence-based medicine). Physiotherapy Quarterly. 2018;26(2):1-8; doi: https://doi.org/10.5114/pq.2018.75993. © University School of Physical Education in Wrocław
Introduction
Chronic diseases remain the major cause of mortality throughout the world, accounting for 60% of the death rate in total. As much as 80% of the mortality rate from chronic diseases refers to low and average income countries. Besides, chronic diseases present a heavy economic burden, hindering the development of many countries [1, 2] .
Chronic obstructive pulmonary disease (CoPd) occupies one of the leading positions in the health care system. in 2012, more than 3 million people died of CoPd, accounting for almost 6% of the mortality rate in the world that year. According to WHo estimations, CoPd in a moderate and severe form has affected 65 million people. it is anticipated that by 2030, CoPd might be the third most significant cause of mortality in the world [3] .
As of 2015 in Ukraine, the prevalence of CoPd was at least 7%, which amounted to 3 million persons [4] .
CoPd prevalence, significant disability, death rate, and economic losses associated with the disease stipulate considerable attention of scientists and practitioners in this area. Physical therapy is one of the most indispensable constituents of CoPd patients' treatment [5] . Therefore, the search for the most efficient respiratory rehabilitation means and programs, as well as the investigation of its acute and longterm effect never cease.
Any new trend in medical science and practice should rely on certain provisions whose objectivity should give no rise to doubt [6, 7] . Consideration of evidence-based medicine data, specialized systematic reviews that filter the entire flow of information and provide a physical therapist with the available data about the efficacy of certain techniques at a particular stage should be regarded as a significant information source that allows to diagnose the disease properly and promptly, as well as to select the most efficient method of patients' rehabilitation [8, 9] .
Thus, physical therapy should also be guided by the evidence-based medicine for research substantiations, for further elaboration of new rehabilitation techniques and improvement of the existing means, modalities and methods, for theoretical and methodological support of rehabilitation interventions.
For many years, CoPd has remained on the list of priority diseases in the health care system of Ukraine to meet the current and future needs of the patients [10] . Rehabilitation care for CoPd cases demands close attention accordingly.
The purpose of the study is to present the forms of rehabilitation used in CoPd in various centres.
ining the publication title, key words, or summary. The search terms were as follows: 'CoPd,' 'CoPd exercises,' CoPd rehabilitation,' 'CoPd physical activity,' 'CoPd physical therapy. ' When it was possible, we eliminated publications on irrelevant areas, systematic reviews of literature, non-human subject papers, and texts not reported in the English language.
The search was performed on July 20, 2017.
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Results
The urgency of the research on a variety of issues of CoPd etiopathogenesis, treatment, and rehabilitation, as well as the provision of comprehensive support to CoPd patients remains to be quite pressing.
As of July 2017, the Cochrane Central Register of Controlled Trials had registered 9891 publications on CoPd ( Table 1 ). The share of the research on exercises for CoPd cases amounts to 20% of the total number of publications (1984 references) ( Figure 1 ).
There are more references to the search term 'CoPd rehabilitation' than the key words 'CoPd physical therapy' (9.8% of the total share of CoPd publications with the 'CoPd rehabilitation' term against 3.8% for 'CoPd physical therapy'). This might be due to the content of the terms themselves, as well as the practical meaning of rehabilitation and physical therapy in CoPd patients. Rehabilitation presents itself as a broader concept and the programs of pulmonary (respiratory) rehabilitation include exercises (physical therapy) as a key component. Besides, certain programs of respiratory rehabilitation contain other interventions, like examination, education, control, psychological support, and dietary recommendations. Respiratory rehabilitation is considered to be one of the most essential approaches to CoPd treatment, and its integral part is physical therapy [11] .
The share of the reviews on rehabilitation analysis in the Cochrane database of Systematic Reviews equals 10% of all the reviews on CoPd; that of reviews on physical therapy amounts to 5.9%, and that for CoPd exercises is 35%.
The Medline database contains 427 references pertaining to scientific studies on various CoPd issues. The share of publications with the key words of 'exercises,' 'rehabilitation,' 'physical activity,' and 'physical therapy' amounts to 18%, 15.9%, 15.9%, and 11.5%, correspondingly.
The largest number of CoPd studies were found in the PubMed database. Since 1992, a steady growth in the number of publications on CoPd could be observed. if in 1992 the resource registered 565 references, in 2002 the number of references grew to 3588 (169% increase over 10 years); in 2012 this number reached 3588 entries (135% increase over 10 years). in 2016, PubMed already registered 4762 entries, which is 32% more than in 2012. Throughout the years, the ratio of the research devoted to CoPd rehabilitation and physical therapy remained practically at the same level and amounted to an average of 9.6% and 4.5% of all the publications on CoPd, respectively. Such a thorough attention of the scientists to the issues of physical therapy, exercises, physical activity, and rehabilitation in general, among all the studies on CoPd, confirms the crucial part of these concerns in the patients' treatment and denotes the relevance of the research in this area.
Unfortunately, the search in the abstract database of the Vernadsky National Library of Ukraine revealed only 3 references by 'CoPd rehabilitation' search words, which is 0.7% of the 456 references by 'CoPd' search word.
All studies found that pulmonary rehabilitation programs or individual physical therapy programs were effective in improving the quality of life [12] [13] [14] [15] [16] [17] , physical endurance [12] [13] [14] [15] [16] [18] [19] [20] [21] [22] [23] , respiratory muscle strength [13, 18, 23] , reducing symptoms of CoPd [14, 16, 19, 23] , improving the function of external breathing [16, [24] [25] [26] , blood parameters [22, 27] , cognitive functions [21] , functional state of muscles [28] , survival rates [29, 30] , and reducing the number of hospital days [31] . The main part of investigations was devoted to the comparison of therapeutic rehabilitation programs that included several components and referred to stable patients with CoPd. only a few studies considered the effects of individual interventions of the physical therapy arsenal [20-22, 24, 27] and the effectiveness of pulmonary rehabilitation in a hospital environment at CoPd exacerbation [17, 19, 31, 32] ( Table 2 ).
Discussion
The Cochrane Airways Group contains 2 systematic reviews on pulmonary rehabilitation in CoPd (first published on February 23, 2015) [11] and pulmonary rehabilitation after CoPd exacerbation (first published on december 8, 2016) [33] . To compare the effect of pulmonary rehabilitation and ordinary nursing upon the quality of life, as well as on the functional and maximum physical capacity, the authors of the first systematic review analysed 65 randomized controlled studies that involved the total of 3822 participants. The review confirmed a clinically significant reduction of dispnoea and fatigue, increase of physical capacity, and improvement of the emotional sphere when applying pulmonary rehabilitation for at least 4 weeks. it was mentioned that rehabilitation was an indispensable component of CoPd control, and further investigations comparing the effect of pulmonary rehabilitation versus traditional nursing are considered unwarranted. According to the authors, identifying necessary components of pulmonary rehabilitation, their duration and location, the degree of control, the intensity of training, and persistence of the effect achieved seems to be a promising and significant subject of research in CoPd rehabilitation.
Taking into account a great number of studies on CoPd aetiology, pathogenesis, and treatment, the currently existing practical guidelines for CoPd patients management are based on recommendations with a high degree of evidence [34] [35] [36] . Practical regulations for CoPd rehabilitation are no exception. The PEdro.org.au physiotherapy evidence database contains 8 practical guidelines, 5 of which give general recommendations for pulmonary rehabilitation of CoPd patients, another 2 are dedicated to managing dyspnoea, and 1 protocol deals with non-pharmacologic airway clearance therapies in hospitalized patients (CoPd cases included).
All the analysed protocols describe pulmonary rehabilitation as a variety of components and can include physical exercises, training, instructions on the use of different respiratory techniques, and psychosocial support [33] . Pulmonary rehabilitation is recommended to all stable patients with exercise limitation despite pharmacologic treatment and to patients who have recently been hospitalized for an acute exacerbation [37] [38] [39] .
Aerobic training is the groundwork of pulmonary rehabilitation. it is recommended that both aerobic training and resistance training be prescribed to CoPd patients [40, 41] . A program of exercise training of the muscles of ambulation and upper extremities, as well as weightlifting training is recommended as a mandatory component of pulmonary rehabilitation for CoPd patients [37-39, 42, 43] .
Although it has been proven that training of the inspiratory-respiratory muscles results in their strengthening and improves the results of the 6-min walking test and spirography, mandatory inclusion of this component in rehabilitation program is not foreseen [38] .
The duration of pulmonary rehabilitation programs in studies ranged from an average of 4 to 12 weeks. The longest of the research programs was a 12-month program with recommended self lessons 5 times a day [26] . The effectiveness of a 4-day therapeutic program under stationary conditions was investigated in patients with CoPd exacerbation [19] . it is proved that even a short-term application of physical therapy in combination with smoking cessation contributes to the reduction of CoPd symptoms and increases the efficacy of managing elderly patients with exacerbation. Unfortunately, there are not enough studies to compare the effectiveness of certain physical therapy products in patients with CoPd during acute exacerbation. Using a variable set of survey methods in the study makes it difficult to compare the peculiarities of the effects of different programs of pulmonary rehabilitation for patients with CoPd.
Unfortunately, all the practical guidelines that were analysed provide no solution to a set of challenges faced by physical therapy experts dealing with CoPd patients -in particular, the kind of physical therapy tactics to be adhered to during the period of exacerbation and admission of CoPd patients who respond to upper and lower extremities training or to weight and aerobic exercises with increased dyspnoea and aggravation of the disease; the criteria according to which the training of inspiratory muscles or other pulmonary rehabilitation components should be applied; at what stages of treatment they should be applied; what operational criteria or markers should be used to evaluate the efficacy of a physical therapy session. These issues, as well as many other ones, are going to be solved in the course of diverse scientific studies.
Thus, the comprehension of current world trends in research on CoPd, taking into account the already existing and yet scheduled clinical trials, enables the selection of the most relevant research lines. With this end in view, the Clinical-Trials.gov database has been analysed for clinical trial protocols by specific search words. This particular database contains clinical trial protocols from 50 US states and 201 countries.
ClinicalTrials.gov does not contain information about all the clinical trials carried out in the USA and further afield; not all the studies are legally eligible for registration. However, the procedure of clinical trials which concern not only pharmacological means application is becoming more widespread. Accordingly, out of 2893 protocols in the ClinicalTrials.gov database (as of August 4, 2017), almost 6.2% (178 protocols) found by 'CoPd' search word pertained to CoPd rehabilitation; 9.8% (283 protocols) were detected by the 'CoPd exercises' key words; 1.15% (33 protocols) included the 'CoPd physical therapy' key words.
Thus, the percentage of clinical trials pertaining to rehabilitation, physical therapy, and CoPd exercises is lower as compared with the available publications in the scientifically evidential database. out of the 33 protocols relating to physical therapy for CoPd, 14 are in active status.
Eight protocols of clinical trials dealt with particular physiotherapeutic techniques, modalities, and devices. More than half of these protocols (5 out of 8) related to the evaluation of the techniques effectiveness for training inspiratory-expiratory muscles, as well as to drainage and electrostimulation. one study was designed to assess the digital health promotion instrument and the effect of ergotherapy upon the improvement of day-to-day life of CoPd subjects. Five clinical trial protocols were devoted to the study of rehabilitation program effect on quality of life and prognostic indicators of mortality (6-min walking test, spirometry indices, BodE index, body mass index).
Four clinical trial protocols referred to rehabilitation influence and efficacy in the outpatient and hospital settings.
The major criteria for the effectiveness of intervention in most of the analysed planned clinical trial protocols were the level of life quality, dyspnoea perception index (Borg scale), and 6-min walking test. Certain studies additionally planned to evaluate forced expiratory volume in 1 s (FEV 1 ), body mass index, dynamometry, activity of daily living, and Co 2 partial pressure in the blood.
Conclusions
The urgency of the studies concerning various aspects of CoPd has not diminished. in evidence-based medicine databases, in the total number of the published research results pertaining to CoPd, the proportion of studies on rehabilitation makes up 9.8-15.95%, and that of physical therapy 3.8-11.5%.
Taking into consideration the conclusions of systematic reviews of the key role of rehabilitation and physical therapy in the CoPd patients' treatment, close attention should be currently focused on identifying indispensable components of respiratory rehabilitation and evaluating its efficacy.
The studies which are still in the active phase according to the protocols registered in ClinicalTrials.gov database focus on assessing the effectiveness of rehabilitation comprehensive programs in the outpatient and inpatient settings, as well as certain physical therapy techniques (mainly with devices).
Further research should concentrate particularly on the elaboration, substantiation, as well as theoretical and methodological support of a CoPd patients comprehensive rehabilitation program that would include efficient components for all levels of hospital and outpatient care. in addition, it is important to develop a physical rehabilitation program for severe CoPd subjects in the period of acute condition, when they are unable to practice exercises with weights or cyclic exercises. No less significant issue is to see in proper perspective the efficacy and remote impact of the elaborated program.
